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Abstract: The aim of this study was to obtain digestive biscuits, by valorisations of 
pomegranate seeds powder. In order to obtain the biscuits, pomegranate seeds were 
valorised, which is a resulted by-product after pressing the juice out of the fruits. 
The seeds represent around 20% of the whole fruit, being rich in antioxidants, 
bioactive compounds, nutrients like protein, lipids, minerals (K, P, Ca), and 
phenolic compounds. Pomegranate seeds can be used as such or in the form of oil, 
powder and sprouts. They have therapeutic effects and also contain sugars, pectins 
and sterols. The powder obtained by grounding the seeds have a pleasant smell, 
sweet taste, special colour, also retaining its antioxidant capacity. In order to obtain 
products with good sensory characteristics, there were made two samples one with 
15% and one with 30% pomegranate seed powder, the rest of the percentage was 
represented by wheat flour. The final product is characterized by high vitamin and 
mineral content having a specific taste and colour. 
 







It is already proven today that nutrition plays an important role in 
promoting and maintaining health throughout life. Driven by an increased 
awareness of consumer health, in the prevention of chronic and degenerative 
diseases the demand for the use of natural products has increased in recent 
decades. Functional foods get attention due to health benefits and nutritional 
functions. Pomegranate fruit (Granada Mollar de Elche), comes from the 
pomegranate tree (Punica grantum L.). It has been known from antiquity, 
and is a biblical tree, also having a legend. Pomegranate fruit is widespread 
throughout the world and there are different species, with differences 
between them. Pomegranate (Punica granatum L.) fruit is characterized by 
the balance between acidity and the amount of sugar, it is an anthocyanin 
profile, hence the colour of intense red. The fruit is rounded, a smooth and 
fine shell, covering the berries, the edible part. The pulp of the fruit is 
astringent, with a sweet taste, the seeds being very. They must be fresh, free 
of foreign taste and odour, free of disease; specimens below 125 g are 
excluded. The acidity must be between 0,18 (minimum value) and 0,24 
(maximum value), Brix degrees minimum 14o, and the maturity index (the 
ratio between acidity and Brix degree) is a minimum of 60 and a maximum 
of 90 (Anahita et al., 2015). 
Pomegranate (Punica granatum L.) fruit is rich in both nutritional 
and biological properties. Pomegranates have been used in the treatment of 
coughs, skin disorders, sore throats, urinary infections, ulcers, arthritis and 
digestive disorders for centuries. The fruit contains seeds that range between 
37 and 143 g/kg of the total fruit weight depending on factors such as 
cultivar, growing region, growing conditions, and maturity stages. 
Pomegranate seeds have oil that range between 12% to 20% (dry weight 
basis) and is a good source of bioactive compounds such as tocopherols, 
sterols, carotenoids, punicic acid and phenols (Shahindokht, 2018). 
About 50% of the fruit is represented by berries, which contain 
bioactive components, flavonoids, but also minerals, including potassium, 
nitrogen, calcium, phosphorus, magnesium, sodium. The edible part consists 
of 80% fleshy part (grains) and 20% seeds (woody part). The chemical 
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composition of these grains is the following water (85%), sugar (10% 
(glucose and fructose)), organic acids (1.5%) ascorbic, citric and malic acid, 
bioactive compounds (polyphenols, flavonoids (anthocyanins)), and lipids. 
The seeds contain fatty acids with a content varying between 12-20%, being 
unsaturated fatty acids (linoleic, linolenic, oleic, stearic, palmitic acid) 
(Codex Stand. 310-2013). 
An analysis-based study shows that pomegranate seeds are rich in 
crude protein, crude lipids, fibre and minerals (K, P, MG, CA), phenolic 
compounds and have antioxidant activity. Pomegranate seeds contain a 
significant amount of acids such as palmitic (2.10-2.77%), stearic (1.35-, 
01), arachidonic (0.33-0.48%), and the largest significant amount of fatty 
acid is represented by punicic acid (70.42-76.17%) these acids being in the 
oil obtained from seeds. Pomegranate seeds can be used for therapeutic 
purposes, such as antidiarrheal effect, but also antioxidant effects, having a 
high nutritional value. The most important constituents are 
monoaciglycerols, glycerides, sterols, proteins, pectins and sugars (Dalimov 
et al., 2003). It shows antioxidant, skin disorders, sore throats, urinary 
infections, ulcers, arthritis and digestive disorders properties (Sreeja et al., 
2014). Pomegranate seeds can be used as such or in the form of oil, powder 
and sprouts. They have therapeutic effects and also contain sugars, pectins 
and sterols (Boussaa et al., 2018). 
The current paper describes and characterizes a novel digestive 
biscuit, based on natural ingredients, namely pomegranate seed powder, in 
order to obtain a product with high nutritional value.  
 
Materials and methods 
 
Materials 
For the digestive biscuit’s preparation, pomegranate fruits, 
wheat flour, butter and sugar were purchased from a local market. 
 
Description of the technological process of obtaining digestive 
biscuits 
Preparation of raw and auxiliary materials 
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In this paper there were a number of attempts to obtain pomegranate 
seed powder. In order to be used, pomegranate seeds were dried and 
grinded. 
To obtain the powder, dried pomegranate seeds were used, obtained 
by squeezing the pomegranates, subjected to the drying operation in the 
environment, at a temperature between 18-22ºC, for 3-4 days. 
- Sift the flour (wheat and seeds pomegranate) and heat it to a temperature 
of 25ºC; 
- The water is heated to a temperature of 20-28ºC; 
- Sugar can be used both in the solid state and in the form of solutions (it 
dissolves in water in proportions corresponding to the desired 
concentrations); 
- The fats will melt, but they can also be used in a solid state. 
 
Dosing, kneading, homogenization 
Dosing the raw and auxiliary materials: the quantities of raw and 
auxiliary material depending on the assortment of biscuits, will be weight 
using special devices. They will be introduced in a certain order: butter, 
sugar, wheat flour, pomegranate seeds flour, baking powder, salt and water. 
This order will lead to obtaining their homogeneity and appropriate 
structure (Păucean and Man, 2018). Continue kneading until homogeneous 
dough. 
 
Baking and cooling 
Baking helps to get the finished product. An oven will be used, 
which will be set at a temperature of 180ºC for 10-15 minutes. 
The cooling operation involves lowering the temperature of the 
biscuits, so that the temperature is optimal so that they can be packed safely, 
so as not to develop certain microbiological processes that will endanger the 
health of consumers (Man, 2012). 
Compared to regular biscuits, digestive biscuits contain a certain 
amount of pomegranate seeds powder (PSD). They acquire a specific taste 
and appearance, having a purplish colour, and a taste hard to overlook. 
During this work, several types of biscuits were made, which 
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contained different percentages of pomegranate seed powder. Two 
prototypes were made with a content of 15% pomegranate seeds powder 
(Table 1), respectively 30% pomegranate seeds powder and a control 
sample, without pomegranate seeds powder. 
 
Table 1. 
 The composition used for biscuits  
Ingredients 0% PSD 15% PSD 30% PSD 
Pomegranate seeds powder g 0 30 65 
Wheat flour g 100 70 35 
Butter g 50 50 50 
Sugar g 25 25 25 
Salt g 0.5 0.5 0.5 
Water g 25 25 25 
Baking powder g 1.5 1.5 1.5 
PSD - pomegranate seeds powder. 
 
Sensory analysis of biscuits 
For sensory analysis, products are evaluated with the hedonic scale, 
which is an effective method that allows the assessment of the acceptability 
of the product by the consumer. 
This analysis requires a minimum of 1 product, and neutralizing 
substances between samples. 
How to work: the samples will be prepared in the necessary 
quantities, each sample has a unique code consisting of 3 digits or random 
letters, it must have the same shape, size, appearance. 96 people participated 
in this questionnaire. 
The three graphs represent the score obtained by centralizing the 
grades provided by naive analysts, for each characteristic and for each 
sample (Figure 1). From these results it is observed that the most 
appreciated sample was the one containing 30% pomegranate seed powder. 
 
Results and discussions 
 
By attempts to make the biscuits, it was found that the percentages of 
pomegranate powder added are 15% and 30% respectively. Do not add a 
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higher percentage of pomegranate seed powder, due to the fact that a higher 
percentage will feel more seed coat, it is hard, it is annoying, and the colour 
will be darker. 
In order to obtain digestive biscuits with pomegranate seed powder, 
a mixture of white wheat flour 000 is obtained with pomegranate seed 
powder, salt, sugar, water, and baking powder, in which the white flour 




Figure 1. Score obtained by centralizing the grades provided by naive 
analysts, for each characteristic and for each sample;  




The sensory analysis showed that biscuits with 30% pomegranate 
seed powder were the most appreciated by panellists. From the marketing 
study it can be seen that there is a certain curiosity regarding the assortment 
of wholegrain biscuits with pomegranate seed powder. 
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